In this paper, we study certain non-autonomous third order delay differential equations with continuous deviating argument and established sufficient conditions for the stability and boundedness of solutions of the equations. The conditions stated complement previously known results. Example is also given to illustrate the correctness and significance of the result obtained.
Introduction
This paper considers the third order non-autonomous nonlinear delay differential ( ) ( ) ( ) ( ) ( ) ( In addition, it is also assumed that the functions ( ) In applied science, some practical problems are associated with Equation (1.1) such as after effect, nonlinear oscillations, biological systems and equations with deviating arguments (see [1] - [3] ). It is well known that the stability of solutions plays a key role in characterizing the behavior of nonlinear delay differential equations. Stability is much more complicated for delay equations. Thus, it is worthwhile to continue to investigate the stability and boundedness of solutions of Equation (1.1) and its various forms.
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Equation of the form (1.1) in which ( ) a t , ( ) b t and ( ) c t are constants has been studied by several authors Sadek [4] [5], Zhu [6] , Afuwape and Omeike [7] , Ademola and Aramowo [8] , Yao and Meng [9] , Tunc [3] and Ademola et al [10] to mention a few. They obtain the stability, uniform boundedness and uniform ultimate boundedness of solutions. In a sequence of results, Omeike [11] considers the following nonlinear delay differential equation of the third order, with a constant deviating argument r,
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and established conditions for the stability and boundedness of solution when ( ) 0 p t = and ( ) 0 p t ≠ while Tunc [12] considers a similar system with a constant deviating argument r of the form
, ,
x t a t x t x t b t g x t c t h x t r p t x t x t r x t x t r x t
and obtains the conditions for its boundedness of solution.
Results obtained are now extended to non-autonomous delay differential Equation (1.1). Results obtained in this work are comparable in generality to the results of Sadek [7] on analogous third order differential equation which itself generalizes an analogous third-order results of Zhu [5] , and also complement existing results on third order delay differential equations. We establish sufficient conditions for the stability (when 0 p ≡ ) and boundedness (when 0 p ≠ ) of solutions of Equation (1.1) which extend and improve the results of Omeike [11] and Tunc [12] . An example is given to illustrate the correctness and significance of the result obtained. Now, we will state the stability criteria for the general non-autonomous delay differential system. We consider:
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is a continuous mapping, 
W r are wedges;
2) ( ) ( )
Then the zero solution of (1.3) is uniformly stable. If we define
, then the zero solution of (1.3) is asymptotically stable provided that the largest invariant set in Z is
The following will be our main stability result (when 0 p ≡ ) for (1.1). 
Statement of Results
Theorem 1 In addition to the basic assumptions imposed on the functions a(t), b(t), c(t), ( ) ( ) ( )
2) ( )
Then, the zero solution of system (1.2) is asymptotically stable, provided that
Proof
Our main tool is the following Lyapunov functional where λ and δ are positive constants which will be determined later. We also assume that
By the assumption ( ) 0 a t > and ( ) 
By (2) and (3) of Theorem 1, we have that the third term on the right in (2.5)
and next two terms give
Using (2.6), (2.7) and (2.8) in (2.5), we have 
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where by (3) (1) and (2) of Theorem 1,
According to (2) 
and by (3) and (4) of Theorem 1, we have that
for all , x y and 0 t ≥ . Thus, from (2.11), (2.12), (2.13), (2.14) and (2.15), we have ( ) , ,
and using ( ) r t , we obtain ( ) 
Thus, (2.10) and (2.16) and the last statement agreed with Lemma 2. This shows that the trivial solution of (1.1) is asymptotically stable.
Hence, the proof of the Theorem 1 is now complete. 
The Boundedness of Solution
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Proof of Theorem 2
As in Theorem 1, the proof of Theorem 2 depends on the scalar differentiable Lyapunov function ( ) , , [6] and a result of Tunc [10] .
Conclusions
The solutions of the third-order non-autonomous delay system are asymptotically stable and bounded according to the Lyapunov's theory if the inequalities (2.1) and (2.2) are satisfied. 
